
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



e'.u.Tia'l, h.ll^l 



^artiarli Collrgf Hibravu 




LIBRARY OF THE 



Department of lulucation 



TRANSFKRRF.n 



"> 



HARVARD COM .KG F. 
IJBRARY 




mm *•- -' aj.;!.! -■i-.-a...' ■■■■ 



iTTn t¥fr I 



3 2044 097 044 424 ^ 



T'Mrtiw^MMWim r» iiiwii 



ASSIGNMENT MANUAL OF ALGEBRA 

BY 

Chables H. Sampson 



ASSIGNMENT 
MANUAL OF ALGEBRA 



BY 

CHARLES H. SAMPSON, B.S. 

HEAD OF TECHNICAL DEPARTMENT, HUNTINGTON SCHOOL, BOSTON; 

AUTHOR OF "ALQEBBA REVIEW," "MECHANICAL DRAWING AND 

PRACTICAL DRAFTING," "WOODTURNING EXERCISES," ETC. 



BENJ. II. SANBORN & CO. 
Chicago New York Boston 



^7. 1^-' 'I 

Harvani UnWenlty, 
BtpttTEduGCtienUbrvy 

™nsferi?eo Ta 

HAtVA^D C0LLE6E LfBiMry 

19S5 

Copyright, 1917 
By Benj. H. Sanborn and Co. 



I.:, 



This Assignment Manual can be used only in conjunction 
with Elementary Algebra (First Course) by Stone and 
Millis which is published by Benj. H. Sanborn & Co. 



This Assignment Manual had its origin because of the apparent 
need for such a text in connection with the supervised study of 
algebra as conducted at the Huntington School. 

It should be suited to any algebra class where the Stone and 
Millis Elementary Algebra (First Course) has been adopted. 



PREFACE 

The difiBculties generally encountered by algebra students 
seem to be principally due to study without real supervision. 
Pew students of the age of those pursuing algebra know how 
to study or just what to study in the lesson assigned. The 
object of this manual is to remedy that condition. 

To use this text eflfectively, the period should be divided into 
two parts — ^laboratory and recitation. The assignments of 
this manual should be studied and discussed during the labo- 
ratory period. This prepares for the recitation period to fol- 
low, during which problems of a similar nature should be 
solved without reference to any text. In brief, the idea is to 
prepare properly during the study or laboratory period for 
the actual work to be accomplished during the recitation. The 
process may be reversed (recitation first and laboratory sec- 
ond) if the subject or conditions favor such an arrangement. 

If the manual is used in evening classes, each assignment 
outlines as much work as the evening student can generally 
do for a lesson outside of class. He has a definite assignment 
and comes to recitation prepared to ask questions more intel- 
ligently than would otherwise be the case. 

Another advantage obtained by using this text is that both 
teacher and student know at all times what the work for each 
day is to be. A rule should be made at the start that the 
assignment for a certain day must be covered on that day. 
If this is adhered to there will be no doubt at any time as to 
whether or not the course is to be properly covered during the 
year. The objectionable features of hurrying at the end 
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Viii PREFACE 

are eliminated. The end of the year finds the work accom- 
plished without haste, or waste of time and effort. 

The number of assignments (150) has been selected because 
the author feels that it is not necessary to devote more than 
thirty full weeks of the year to advanced work. This leaves 
ample margin for frequent tests and review and any irregu- 
larities that may occur. 

The number of problems given represents a minimum rather 
than a maximum. Problems whose solution is not required 
may be solved during the recitation period or assigned for 
work outside of class. 

The study problem is a real problem which must be solved 
if the boys and girls in our schools are to secure the best 
results from the work pursued. Does this manual help in any 
way to solve that problem as far as the study of elementary 
algebra is concerned f Comments, suggestions and criticisms 
are desired. 

Charles H. Sampson. 

September, 1917. 



ASSIGNMENT MANUAL OF ALGEBRA 

{The chapter numbers are those of the Stone^MUlis Element 
tary Algebra, First Course.) 

CHAPTER I 

THE FORMULA: GENERAL NUMBER 

ASSIGNMENT 1 

Come to class prepared to answer the following arithmetical 
questions : ^ 

1. What are the signs of addition, subtraction, multiplica- 
tion and division ? Explain their meaning. 

2. In what different ways may the process of multiplica- 
tion be indicated ? 

3. In what different ways may the process of division be 
indicated? 

4. When we write 2b, a process of multiplication is indi- 
cated. When we write 24, does this mean that 2 is multiplied 
by 4 ? What is the difference ? 

For this assignment solve the following problems on pages 
3 and 4: 

1, 6, 10, 12, 14, 17, 20, 24, 26, 27, 30, and 37. 

Most of these problems require the application of the process 
of substitution. This means that something is put in place 
of (substituted for) something else. If w = oft and a « 2 and 
6 = 3, the value of w would be 2 times 3, because in place of 
a and b their numerical values have been substituted. 

Bear in mind at all times thai a strong similarity exists be- 
tween the fundamental rules of algebra and arithmetic. 

1 



2 ASSIGNMENT MANUAL OP ALGEBRA 

ASSIGNMENT 2 

Study carefully §5 on page 5 and apply the principles 
learned to problems 1, 2, 4, and 6 on the same page. 

Study sections 6 and 7 and apply the principles to problems 
7, 9, 11, 13, and 19 on page 7. 

Problem 8 is worked here to illustrate the general process. 

Find the value of {g + 10) ^{b — g) when ^r = 3. 

In place of g, put 3. 

We then have, (3 + 10) -f- (5 — 3). 

This equals 13 -f- 2, the result being 6^. 



In the formula V^^— -^ if ^ equalled 50 and t/, 30, 



V^^ — y^ would be e xpressed V( 5 0)^ — (30) ^ 
V (50)2— (30)2 ^ y2500 — 900= Vl^OO = 40. 

Problems 18 to 23 inclusive are solved in this manner. 



ASSIGNMENT 3 

Study sections 8, 9 and 10 on page 8 and 11 on page 9. Go 
carefully through exercises 1 — ^20 beginning on page 8 and 
express mentally the answers to the questions indicated. 
Solve exercises 1, 3 and 6 on page 9, and exercises 8, 15, and 
22 on page 10. 

The method of solution here is similar to that of the pre- 
ceding exercise but somewhat more difficult. Exercise 12 is 
here solved. Study the solution. 

v = p(6 + B + V^S). 
If fe = 6 inches, 6 = 16 square inches, and 5 = 49 square 
inches, what is the value of vF 

Substituting these values in the formula, we have 

y=f (16 + 49 + V16X 49). • 
y = 2 (16 + 49+ (4X7). 
y = 2 (16 + 49 + 28). 

y = i86. 
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ASSIGNMENT 4 

Study carefully sections 13 and 14 and solve mentally every 
other problem from 1 to 28 inclusive (page 11) beginning 
with 1. 

Solve exercises 29, 33, and 39, remembering as you solve 
them that only similar terms can be combined. 

Under ** Supplementary Exercises'', page 12, solve prob- 
lems 6, 11, 17, 24, and 28. These are somewhat in the nature 
of a review and every effort should be made to secure the 
correct solution. 

CHAPTER II 
THE EQUATION 

ASSIGNMENT 5 

Study very carefully sections 15, 16, 17, 18, and 19. The 
solution of equations is an important feature of algebra study 
and should be thoroughly understood. 

The important thing to remember about an equation is that 
the right side and the left side always have the same value, 
even though there may be several terms on one side of the 
equality sign and only one term on the other. You have no 
right to place an equality sign between two quantities which 
are not equal. 

Solve the following problems: 1, 5, and 10 under *'Oral 
Exercises'', page 20; 1 and 4 under ** Written Exercises", 
page 21; 25, 29, and 31 under ''Oral Exercises", page 24; 
and 7, 9, and 13 under ** Written Exercises", page 24. 

ASSIGNMENT 6 
Study §20 thoroughly, giving especial attention to the rules 
on page 26. After these are understood, solve the following 
exercises: 4, 8, 15, 18, 24, 29, and 30. 
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ASSIGNMENT 7 

The solution of literal equations requires thought and con- 
centration. You are cautioned to think exactly what is stated 
in words before you attempt to write the algebraic equiva- 
lent of it. Read the statements in words so carefully that you 
shall be able to make these statements before writing the alge- 
braic statement. 

There are four things to do in solving a problem. These 
are: 

(1) Let X equal what is to be found out. 

(2) Establish a relation between every number in the 
problem and x, by means of process signs. 

(3) State algebraically exactly what the problem states in 
words. 

(4) Solve the equation. 

Beginning on page 28, solve exercises 1, 5, 8, 12, 16, 23, 29, 
and 32. 

CHAPTER III 
POSITIVE AND NEGATIVE NUMBERS 

ASSIGNMENT 8 

Study carefully sections 22, 23, 24, 25, 26, and 27. Before 
you proceed with the solution of exercises be absolutely sure 
that you understand what positive and negative numbers are. 

Solve mentally the ten exercises on page 36. In addition, 
solve, in §27, exercises 1, 5, 8, 12, 18, and 21. In §28 solve 
exercises 1, 4, and 6. In §29 solve exercises 2 and 4. 

ASSIGNMENT 9 

Study carefully §30, devoting especial attention to rules 
(1) and (2) on page 43. Understand particularly what is 
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meant by the absolute value and what sign is to be used in 
the result. These two rules are very important and must be 
understood to solve satisfactorily problems involving the addi- 
tion of positive and negative numbers. 

Solve the following exercises beginning on page 44: 
1, 3, 7, 12, 15, first two in exercise 21, first two in exercise 
22, 29, 33, and 38. 



ASSIGNMENT 10 

Study §31. The important thing to remember is the rule 
given on page 48. Just think that the sign of the subtrahend 
is to be changed and then proceed as in addition. 

Beginning on page 48, solve exercises 2, 3, 6, 10, 12, 18, the 
first two problems of exercise 19, the first two of exercises 20, 
25, and 30. 

When solving exercise 18 remember that a minus times a 
minus gives a plus and a minus times a plus gives a minus. 

2-(-5) _5-(+3) +6-(— 2) 

= 2 + 5 = 7. »_5 — 3 = — 8. = + 6 + 2« + 8. 



ASSIGNMENT 11 

Study the rule under §32, page 50, and the three rules 
given on page 51. These are unusually important and must 
be understood if multiplication problems are to be satisfac- 
torily solved. 

3 X 5 is the same as+5 + 5 + 5 = + 15. 

(+3) X (—5) is the same as (—5) + (—5) + (—5) = 

— 15. 
(+ 5) X (— 3) is the same as (— 3) + (— 3) + (— 3) + 
(-3) + (-3) =-15. 
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When two numbers having like signs are multiplied the sign 
of the product is always plus. 

When two numbers having unlike signs are multiplied the 
sign of the product is always minus. 

The proper method of dealing with exponents is often con- 
fusing to the algebra student. Every number has an expo- 
nent. If it is not expressed it is understood to be 1 ; thus c 
is the same as c^. It is not customary to write the exponent 
when it is 1, but it must not be overlooked. Note the following : 

3X3X3 = 3^ X 3^ X 3^ = 3^+^+^ = 3^ = 27 

Solve the following problems beginning on page 53: 2, 6, 
10, 12, 14, 19, 27, 30, 33, 36, and 38. 



ASSIGNMENT 12 

Study the rules (1) and (2) given under §35. As you 
study division think of it as the reverse process of multipli- 
cation. This will enable you to understand more clearly the 
truths as indicated by these rules. 

Solve on pages 54 and 55 problems 5, 8, 16, 23, 26, 27, 30, 
33, 36, and 38. 



ASSIGNMENT 13 

Study carefully the rules (1) and (2) under §36 on page 
55, also the note underneath these rules. Your attention is 
especially called to the word transpofi^itian. You should thor- 
oughly understand the meaning of this word as used in algebra 
study. 

Under §37 solve exercises 1, 5, 11, 16, and 18. Under §38 
solve exercises 1 and 3. 
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CHAPTER IV 

ADDITION AND SUBTRACTION OF LITERAL 
EXPRESSIONS 

ASSIGNMENT 14 

Study the rule given under §39. Understand what is 
meant by the coefficient of a term. This has been previously 
explained. Remember that only similar terms can be added 
and subtracted. 

Solve the following exercises beginning on page 60: 4, 8, 
10, the first and last of 15, 18, 21, 27, 32, 35, 41, and 47. 

ASSIGNMENT 16 

Study the rule given under §40 and solve the following 
problems on pages 63 and 64 : 4, 6, 9, 12, 13, and the first 
two parts of 15. 

ASSIGNMENT 16 

It is convenient at times — especially in an examination — to 
be able to determine whether answers are right or wrong. A 
method for checking the addition of polynomials is given 
under §41. After a thorough study of this method solve the 
following exercises beginning on page 65 and check the 
results: 3, 7, 13, 15, 19, 23, 25, and 26. 

ASSIGNMENT 17 

Study the rule given under §42 and solve, beginning on 
page 66, exercises 1, 5, 8, 11, and 12. 

Study the rule given under §43, also the two problems 
which are worked out ; and then solve the following problems 
on page 68 : 2, 4, 8, 18, 22, and 24. 
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ASSIGNMENT 18 

Solve exercises 29, 30, 36, 41, 44, 46, and 48 on page 69. • 

ASSIGNMENT 19 

Preceding the exercises on page 70 you will find three rules 
showing what should be done when grouping signs are to be 
removed. These rules must be carefully studied and thor- 
oughly understood. Your attention is especially called to the 
method to be followed when signs of grouping are inclosed 
within other signs of grouping. Begin with the innermost 
sign and work outwardly. 

Solve the following exercises under §44: 2, 12, 24, 26 and 
33. 

Study the rule under §45 and do exercises 4, 6, and 10. 

CHAPTER V 

MULTIPLICATION AND DIVISION OF UTEKAL 
EXPRESSIONS 

ASSIGNMENT 20 

All rules and other information given under sections 46, 47, 
48, and 49 must be carefully studied and thoroughly under- 
stood. Don't merely read these rules. Study them very 
thoroughly. 

Solve the following exercises in §49 : 2, 7, 18, 25, 36, 40, 
42, 44, and 49. 

ASSIGNMENT 21 

Above the exercises on page 77 a rule is given and an exam- 
ple is worked out. You are to study these carefully and then 
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apply the principles to the following exercises on pages 77 and 
78: 1, 5, 14, 21, 26, 35, 42, 44, 50, and 57. 

If there is opportunity study exercises 58, 59, 60 and 61. 
The principle presented here is interesting to the mathemati- 
cal student. 

ASSIGNMENT 22 

The rules and explanations under §51 deserve your close 
study if you are to apply properly the principles involved. 
As soon as you have thoroughly mastered the methods pre- 
sented here apply them to the solution of the following exer- 
cises beginning on page 81 : 2, 10, 24, 29, 34, 35, 40, 41, 47, 
and 50. 

ASSIGNMENT 23 

Solve the following exercises on pages 83 and 84: 52, 55, 
59, 63, 65, 68, 70, 71, and 76. 

ASSIGNMENT 24 

Study carefully the rule given under §52. Note the con- 
nection between the process of cancellation and the rule for 
subtracting exponents in division. If you don't understand 
the process of cancellation find out about it from your in- 
structor or your arithmetic. 

The rule given under §53 is important. Study it carefully. 
Solve the following exercises: 1, 6, 12, 17, 20, 21, 28, 30, 34, 
37, and 40. 

ASSIGNMENT 25 

A rule and a solved example precede the exercises on page 
86. Study these very carefully and then solve the following 
exercises: 1, 5, 6, 12, 14, 16, 18, 21, 24, 28, and 30. 
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ASSIGNMENT 26 

The method to be employed when one polynomial is to be 
divided by another is very fully explained on pages 87 and 
88 under §55. This explanation should be studied in con- 
junction with the four rules given on page 88 and the appli- 
cation of these rules to the problems which are worked out, 
understood. As soon as the application of these rules to an 
actual solution is understood proceed to solve the following 
exercises: 1, 4, 12, 19, 22, 29, 32, 42, 44, and 47. 

ASSIGNBCENTS 27 AND 28 

These are review assignments. It is expected that all of 
the Supplementary Exercises on pages 90 and 91 (or nearly 
all if time is limited) shall be solved. And not only must they 
be solved but the rules and principles involved must be thor- 
oughly understood. 

Suggestion far the teacher: It is suggested that after 
these review exercises have been completed a test be given 
covering the processes of addition, subtraction, multiplication, 
and division. 

CHAPTER VI 
LINEAR EQUATIONS: PROBLEMS 

ASSIGNMENT 29 

Study §57 very carefully and before you leave it be able to 
define : the degree of a term, the degree of an equation, a 
linear equation, a quadratic equation, and a cubic equation. 

Study the examples that are worked out on page 93 and 
then solve the following exercises on that page and the fol- 
lowing page : 1, 5, 8, 15, 18, 21, 24, and 25. 
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ASSIGNMENT 30 

The solution of applied problems requires a considerable 
amount of thought and care on the part of the student. Make 
every effort to do these exercises. They are in a way a test 
of your ability to apply algebraic principles to practical work. 

Solve the following exercises beginning on page 95 : 1, 5, 7, 
10, 12, 15, 18, and 20. 

ASSIGNMENT 31 

Solve the following exercises on pages 97 and 98: 23, 25, 
27, 30, 32, 34, 36, and 37. 

ASSIGNMENT 32 

Solve the following problems under §60, beginning on page 
98: 2,5,7, 11, 13, and 15. 

ASSIGNMENT 33 

Solve the following problems under §61, beginning on page 
100: 1, 3, 6, 9, 13, 16, 18, and 22. 

ASSIGNMENT 34 

Solve the following problems under §62. Before proceed- 
ing with the solutions study carefully the two rules given 
above the exercises on page 104. The exercises to be solved 
are: 1, 3, 6, 10, and 12. 

ASSIGNMENT 35 

Solve exercises 1, 3, 6, 7, 9, and 11 under §63. 
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ASSIGNMENT 36 

Digit problems generally require a little thought at first. 
Understand how a number is formed from its digits eA ex- 
plained at the bottom of page 107 and you should have little 
diflSeulty solving digit problems. Exercises 2, 3, 5, 7, and 9 
on page 108 are to be solved. 

ASSIGNMENT 37 

Study thoroughly the definitions and explanations given on 
pages 109 and 110. Before leaving these for the solution of 
problems, be able to define simultaneous equations, systems 
of simultaneous equations, and elimination. Two rules are 
given, both of which require considerable study on your part. 

Solve exercises 1, 4, 5, 8, 10, and 12. 

ASSIGNMENT 38 

Apply the principles used in assignment 37 to the applied 
problems of this assignment. Solve exercises 2, 3, 5, 7, 9, 10, 
and 15 under §69. 

Note: It is suggested that two or three recitations at this point 
be devoted to the supplementary exercises on pages 114, 115, and 116. 



CHAPTER VII 
SPECIAL PRODUCTS AND QUOTIENTS 

ASSiaNMENT 39 

The rules given in §71 must be learned if the problems of 
the exercise following are to be satisfactorily solved. As soon 
as they have been learned, start with exercise 1 on page 118 
and solve every other exercise. 
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ASSIGNMENT 40 

Study all of the definitions and explanations given under 
§72. The rules should be learned and you should be able to 
define and explain the meaning of the terms: square root, 
cube root, radical sign, and index. Your attention is espe- 
cially called to the statement bearing on the double sign +. 
The square root of 16 is either + 4 or — 4 because either of 
these multiplied together will give 16. 

Beginning with 1, do every other exercise under §72. 



ASSIGNMENT 41 

Study the solved examples under §73, making note of the 
fact that a ± value is obtained. With this important prin- 
ciple in mind, solve exercises 1, 5, 8, 10, 11, 13, 16, and 18. 



ASSIGNMENT 42 

Learn the rule given at the top of page 123 and apply it to 
the following exercises on page 123 : 1, 7, 8, 15, 17, 20, '26, 31, 
and 34. 

Study the following solution of exercise 35. 

35. (ai' — b^)-^ia + b) = ^ 

Solution : This may be written -^r- 

a + b 

a? — V (a—b) (a+b) _ 
a +b (a + 6) ^ 

a + 6 cancels from both the numerator and the denomi- 
nator of the fraction. 

Solve the following exercises on page 124: 39, 41, 44, 45, 
and 47. 

Under §75 solve exercises 1, 9, 18, 20, and 24. 
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ASSIGNMENT 43 

Learn the rule under §76 and study its application as illus- 
trated by examples 1 and 2. After this is thoroughly under- 
stood, solve the following exercises on pages 125 and 126 : 4, 
7, 11, 21, 26, 32, 43, 57, 60, 62, 64, 70, 73, and 75. 

ASSIGNBfENT 44 

It is possible to obtain the products of many arithmetical 
numbers by the rules of the preceding assignment. Study the 
rule given at the top of page 127 and apply it to the following 
exercises : 1, 4, 9, 14, 17, and 19. 

Study carefully the rule given at the top of page 128 and 
understand its application to a problem as illustrated by the 
problem which is solved. After this is understood, solve the 
following exercises under §78 : 2, 7, 10, 16, 22, 28, 36, 38, 41, 
42, and 45. 

ASSIGNMENT 45 

Study carefully the rule for the square of a polynomial 
under §80. After understanding its application as illus- 
trated by the solved example at the bottom of the page, solve 
the following exercises at the top of page 130: 1, 2, 4, 6, 9, 
11, and 12. 

ASSIGNMENT 46 

A rule and an explanatory example are given under §81 
which you should study very carefully. As you study the 
explanatory example note that 2a is the cube root of the first 
term (Sa^) and 36 is the cube root of the second term (27&^). 

Solve the following exercises under this paragraph: 1, 4, 
5, 9, 11, 16, 21, 22, 27, 30, 31, and 34. 
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ASSIGNMENT 47 

A study of the rule and explanatory example at the bot- 
tom of page 131 is required here. Establish in mind the 
difference between this rule and the one used in the preceding 
assignment. Note that the difference as far as the result is 
concerned is that the sign of the middle term is — instead of 
+ as in the other case. 

Solve the following exercises under §82 : 1, 4, 5, 8, 11, 16, 
26, 28, 31, and 35. 

ASSIGNMENT 48 

The supplementary exercises on pages 133, 134 and 135 
furnish an excellent opportunity for the application of the 
rules given in Chapter VII. Before attempting the solution 
of the exercises called for, review the rules and then try to 
solve the exercises without referring to the rules. Consider 
this in the nature of a test of your ability to solve problems 
of this type. 

Solve exercises 1, 3, 5, 7, 9, 16, 17, 20, 24, 31, 38, 42, and 49. 

CHAPTER VIII 

FACTORS. MULTIPLES. EQUATIONS SOLVED BY 
FACTORING 

The subject of factoring is one of the most important in 
algebra and it is highly important that the meaning of the 
term factor be understood before proceeding with the solu- 
tion of problems. 

To factor an algebraic expression is to find two or more ex- 
pressions which, when multiplied together, will produce the 
given expression. 

Thus 20x^y^z may be written 2 2'5'X'X'X'y -y -z. 
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20Qi:^y^z is a monomial and 2, 2, 5, x, x, x, y, y, z are the fac- 
tors of it. 

The factors of 6 are 2 and 3; of 10, 2 and 5; of 12, 2, 2, 3; 
of mn, m and n; of v (v + t), v and v + t. 

A common factor of two or more expressions is an expres- 
sion which is contained an exact number of times, without 
remainder, in each of them. 

Thus in 4a% 8 (m-f n) and 16 (x^ + 2xy + y^), 4 is a 
common factor. Be sure that you understand that this is so. 

ASSIGNMENT 49 

Study carefully all the rules, definitions and explanations 
given under §83 and §84 and apply them to the following 
problems on pages 137 and 138 : 2, 5, 7, 13, 21, 24, 30, 34, the 
first three of 35, and the first and last two of 37. 

ASSIGNMENT 50 

Study the two explanatory examples under §85 and the 
rule and explanatory matter at the top of page 139. 

Solve the following exercises on pages 139 and 140: 1, 2, .4, 
6, 9, 14, 17, 21, 23, 25, and 30. 

ASSIGNMENT 51 

Study carefully all of the rules given under §86 and under- 
stand their application to the examples which are worked out. 
Apply the principles learned to the following exercises on 
page 141: 1, 3, 7, 11, 16, 19, 22, 25, 26, 28, and 30. 

ASSIGNMENT 62 

Solve the following problems on page 142: 31, 35, 36, 41, 
44, 46, 51, 53, 56, 59, and 61. 
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ASSIGNMENT 53 

Study carefully the rule given under §87 and be sure that 
you understand its application to the problems which are 
worked out. Solve the following exercises on pages 143 and 
144: 5, 9, 15, 25, 31, 37, 42, 46, 50, 56, 58, 66, and 74. 

Study the following solution of exercise 64, 

a¥ — 3ab — 70a^ a (V- — Sb — 70) 

= a(6 — 10) (& + 7) 

ASSIGNMENT 64 

The rules and explanations under §88 require concentrated 
study on your part. Note that the principal difference be- 
tween the problems of this assignment and those of the 
previous one is that the first term here has a numerical coeflS- 
cient greater than 1, while the first term of the others does not. 
The examples which are solved should illustrate the applica- 
tion of the rules given. Solve the following exercises in this 
section: 1, 5, 11, 17, 26, 31, 32, 38, 44, 45, 49, and 50. 

ASSIGNMENT 65 

Study the rule given under §89, understand its application 
to the explanatory problem and solve the following exercises : 
2, 4, 6, 12, 19, 22, 29, 32, 34, 39, 40, 42, and 44. 

Study the following solution of exercise 27, 

50a^ — 326^ = 2 (25a^ — 166^) 

= 2 (5a — 46) (5a-t-46). 

ASSIGNMENT 66 

The exercises of this assignment are to be solved using the 
rule of the preceding assignment. Study the rules and illus- 
trated examples very carefully. 
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You must learn to arrange the problem in the form of the 
difference of two squares if it is not already so arranged and 
you must remember that if the last term is in parentheses, 
since it is preceded by a minus sign, the signs of the terms 
will change when the parentheses are removed. Study the 
solved example No. 2 on page 149 to obtain an understanding 
of this. Solve exercises 1, 2, 5, 6, 9, 11, 15, 17, 19, and 21. 



ASSIGNMENT 57 
Solve exercises 25, 27, 29, 31, 33, and 36 under §90. 



ASSIGNMENT 58 

Study the rule and explanatory problem under §91. Study 
in connection with the exercises of this assignment those under 
§81 on pages 130 and 131. Solve the following problems on 
page 151 : 2, 3, 6, 9, 12, 14, 16, 20, 22, and 25. 



ASSIGNMENT 59 

Study the rule and explanatory problem under §92 and in 
connection with the exercises of this assignment those under 
§82 on page 132. Solve the following problems on page 152 ; 
1, 3, 7, 10, 15, 17, 20, 23, 27, and 30. 



ASSIGNMENT 60 

Some expressions which at first glance seem to be of a type 
which cannot be factored are nevertheless factorable. Take 
for example the quantity y* + ^4. 

Both of the terms of this expression are perfect squares. 
If there was a middle term, 16y^, the expression itself would 
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be a perfect square. Let us therefore, make the expression a 
perfect square remembering as we do so that if we add any- 
thing to a quantity we must subtract it again so that the value 
of the quantity will not be changed. 
Hence, t/* + 64 may be written, 

2,4 + 16i/ + 64 — 16y^ 

This is in the form of the difference of two perfect squares 
and may be written, {y^ + 8)^ — IGt/^. 

(2/^ + 8)^-16i/^=(2/' + 8-4t/) (2/^ + 8 + 4i/). 

An expression such as a;* — 2^x^ + 1 would be treated in 
the same way. 

a;* — 23^2 + 1 would be a perfect square if the middle term 
was 2x^, To make — 23^2, 2x^, it is necessary to add + 25x* 
to it. In order not to change the value of the expression 
25^2 must be subtracted again. We then have, 

x^— 23^2+ 1 = x*+ 2x^+ 1 — 25a:2 

=. (a;2-j- l)2_25a?2= (^2+ 1 — 5x) (,x^+ 1 + 5x). 

Solve the following problems : 

1. x^ — 1x^ + 1. 

2. 36a* — 61a262^256*. 

3. 16x* + 4ty^z\ 

4. 25a*6* — 510.26^ + 25. 



ASSIGNMENT 61 

Many expressions may be factored by employing the so- 
calle(J Theory of Divisor Method. The best way to illustrate 
this method is to solve a problem. 

Suppose it be required to factor 6a* + 19a* — 20a* — 650^ 
+ 24a + 36. 
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The first thing to do is to separate the term containing no 
unknown values (in this ease 36) into its exact divisors. The 
exact divisors of + 36 are + 36, + 1; —36, —1; — 12, —3; 
+ 12, + 3;— 2, — 18; +2, + 18,etc. 

These divisors must be substituted in the original expression 
as values of a until one is found which will make the expression 
disappear. 

If a = + 1> the expression will vanish as indicated below, 

6 {ly + 19 (1)* — 20 (1)» — 65 (ly + 24 (1) + 36 
« 6 + 19 — 20 — 65 + 24 + 36 = 0. 

One of the factors of the expression therefore is a — 1. If 
the original expression is divided by a — 1, the quotient ob- 
tained will be equivalent to the product of the remaining fac- 
tors. This quotient must again be factored, if possible, and all 
factors obtained be again separated into factors until no more 
factors can be obtained. 

Study the following solution to obtain an understanding of 
this process. Remember that the first factor was a — 1. 

We now divide the original expression by a — 1. 

Or—l) 6aB+19a*—20o3— 6502+240+36 ( 6a*+25a3-f 5a2— 60<^— 36 
6fls — 6o* 

25a* — 20as 
25a* — 25o3 

5o3 — 6502 
5fl8 — 5a2 

— 60o2 + 24a 
— 60o2 ■]■ 60o 

— 36a + 36 

— 36a + 36 

The quotient, 6a* + 25a« + 50.^ — 60a — 36 must be treated 
in the same way as the original equation. The divisor of 
— 36 which will make this equation = zero is — 2. Therefore, 
the factor to be used as a divisor is a -{-2. We then have» 
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a + 2) 6a^ + 25a« + 5a^ — 60a — 36 )6a^ — 13a' — 21g — 18 
6a* + 12a« 

13a«+ 5a2 
13a« + 26a' 

— 21a' — 60a 

— 21a' — 42a 

— 18a — 36 

— 18a — 36 

We have now obtained three factors of the original expres- 
sion, namely, a — 1, a + 2 and 6a« + 13a' — 21a — 18. The 
last factor can be further factored by the same method. 
The divisor of — 18 which will make the expression disappear 
is — 3. .The factor to be used as a divisor is therefore a + 3. 

We then have, 

a + 3 ) 6a' + 13a' — 21a— 18 (6a' — 5a— 6 
6a^ + 18a' 

— 5a' — 21a 

— 5a' — 15a 

^^6a— IS 
— 6a— 18 

6a* — 5a — 6 may be factored using the method of assign- 
ment 53. (6) (— 6) = — 36. Are there two factors of — 36 
which added together will give — 5 ? +4 and — 9 will give 
this result. 

Then 6a* — 5a— 6 = 6a' — 9a + 4a — 6 

= (6a' — 9a) + (4a — 6) 

«3a(2a — 3)+2(2a— 3) 
= (3a + 2) (2a — 3). 

Therefore the factors ot6(^ + 19a* — 20a» — 65a* + 24a + 
36 are 

a — 1, a + 2, a + 3, 3a + 2, 2a — 3. 
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Factor the following problems : 

1. x^ — 9a^ + 26x — 24:. 

2. 4m» — 22m* + 17m^ + SSm^ — 152m + 160. 

After you thoroughly understand the principle, you can do 
the factoring by testing the original expression for factors 
until you have as many different factors as the number of the 
degree of the expression. This will save dividing. If you can 
not find this number of factors, however, this indicates that 
some factor must be an expression of the second degree, and 
you will have to resort to the dividing to discover this factor. 

ASSIGNMENT 62 

Study carefully the General Suggestions on Factoring, §93 
on pages 152 and 153, and beginning with exercise 1 on page 
153 do at least every other problem. 

ASSIGNMENT 63 

Beginning with exercise 31 on page 154 solve every other 
problem, including number 65. 

ASSIGNMENT 64 

Beginning with exercise 67 on page 154 solve every other 
exercise, including number 99. 

HIGHEST COMMON FACTOR AND 
LOWEST COMMON MULTIPLE 

ASSIGNMENT 65 

Understand from the beginning what is meant by a Com- 
mon Factor of two or more expressions and what is meant 
by the Highest Common Factor. Be absolutely sure that you 
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understand that a common factor would not necessarily be 
the highest common factor. 

Learn the rules at the bottom of page 155, study the ex- 
planatory example, and solve the following exercises on page 
156: 2, 3, 5, 9, 10, 12, 13, 16, and 18. 

ASSIGNMENT 66 
Solve exercises 19, 21, 23, 24, and 25 on page 156. 

ASSIGNMENT 67 

Study carefully the definition of Lowest Common Multiple 
in §95 at the bottom of page 156. Examples 1 and 2 at the 
top of page 157 show how the L. C. M. is to be found. Estab- 
lish in your mind the connection between lowest common 
denominator as you studied it when solving fractions in arith- 
metic and lowest common multiple as you are now studying it. 

Learn the rule preceding the exercises on page 157, and 
solve the following exercises : 2, 4, 7, 9, 11, 13, 15, and 17. 

ASSIGNMENT 68 
Solve exercises 19, 22, 23, 25, 27, 29, and 30. 

ASSIGNMENT 69 

When expressions can not readily be factored, the method 
of Continued Long Division, illustrated below, may be used. 

To .find the H. C. F, (or L. C. M,) of three or more siich 
qiumtities, find the H. C. F. or (L. C. M.) of two of them; 
then of this resvlt and the third quantity; and so on. The 
last H. C, F, or (L. C. M,) thics obtained is the one required. 

The process is best shown by the actual solution of a prob- 
lem. Find the H. C. F. and L. C. M. of 4a« + a — 1 and 
6a«-f a^ — 1. 
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6a» + a2 — 1 
2 



4as + a—l) 12a« + 2a^ — 2 ( 3 
12fl^ + 3o —3 
2a2 — 3a + 1 

Note that 6a^ -{-a? — 1 was multiplied by 2. This was 
necessary to obtain a coeflScient in the first term of the divi- 
dend exactly divisible by the first term in the divisor. 

We now divide the first divisor by the remainder, 

2fl^ — 3ft + l) 4a^+a—l (2a + 3 
4a3_5^2^2a 

6a^ — a — 1 
60.^ — 9a + 3 
4( +8a — 4 
2a— 1 
Note that the remainder is divided by 4 to simplify it. 
We now proceed as before. That is, divide the second 
divisor by the remainder 

2a— 1 ) 2a2 — 3a + l (a— 1 
2a^— a 

— 2a + l 

— 2a + l 



Therefore, the H. C. F. of the two original expressions is 
2a — 1. 

To find the L, C. M. we factor each of these original expres- 
sions by the aid of the H. C. F, 
20^1) 4a»+a^l (2a^+a+l 2a— 1) M+a?—l ( 3a"+2a+l 



4a''— 2a» 


6a»- 


-3a* 


2a^+a 




4a=' 


2o»— a 




4ffl*— 2a 


2a 1 




2a— 1 f 


20^1 




20^1 
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The L. C. M. is (2a — 1) (2a^ + a + 1) (3^^ + 2a + 1), 
Solve the following problems. 

Find H. C, F. and L. C. M. of: 

1. 24y^ — xy — 10x^, ldy^ — xy — 6x^, 12y^ + xy — 6x^, 

2. ft^ + 20a^ — 1, 75a* + 15a.« — 3 — 3a. 

3. 6m« — m^ + l, 2m^ — Sm^ + ly 4m^ — Sm — l. 

EQUATIONS SOLVED BY FACTORING 

ASSIGNMENT 70 

All of the rules and explanations under §96 are very im- 
portant and you should devote a great deal of time to a study 
of them before attempting to solve the exercises. 

Note particularly that before the equations are factored 
they are arranged so that the whole expression equals zero, 
and that the values of the unknown quantities are obtained 
from the factors. 

As soon as you thoroughly understand the method of pro- 
cedure, solve the following exercises on page 159 : 3, 8, 9, 11, 
15, and 20. 

ASSIGNMENT 71 

On the same page, solve exercises 21, 23, 26, 28, 31, 35, 37, 
and 40. 

ASSIGNMENT 72 

The applied problems on pages 160 and 161 are to be solved 
in the same way as the exercises on page 159, once the equa- 
tions have been formed. Make every effort to form these 
equations without help. For this assignment solve the fol- 
lowing exercises on page 160: 42, 43, 46, 49, and 51. 
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ASSIGNMENT 73 
Solve exercises 52, 54, 55, and 58 on page 161. 

ASSIGNMENT 74 

Solve the following exercises on page 162 : 3, 6, 8, 10, 15, 
16, 18, and 20. 

ASSIGNMENT 75 

Solve the following exercises on page 162 : 22, 24, 27, 28, 
30, 33, and 35. 

ASSIGNMENT 76 

Solve the following exercises on page 163 : 37, 39, 42, 43, 
47, 50, 53, and the first, sixth, and last parts of 57. 

ASSIGNMENT 77 

No answers are given to the problems of this assignment. 
You may consider, as you solve them, that you are being 
tested as to your ability to solve factoring problems. Make 
a supreme effort to obtain correct solutions. 

Factor: 

1. A^ — B^—(A — B)\ 

2. m* + 64. 

3. a^ — d' — 2x — 4:b^ — ^(ib + l, 

4. (x^ + 8i/») (x + y)— 6xy (x^ —2xy + 4y^). 

5. B* — 238^ + S\ 

6. (m + ny+(m + py—(p'+qy—{n + q)\ 

7. Find the H, C. F. and L, C. M. of {am — m^Y and 

m^ — a^m. 

8. Find the E. C, F, and L. C. M. of (4a2 + 2a— 12) 

(a« + l) and 2 (4a2 — 8a + 3) {a^ + 2a)^ 
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CHAPTER IX 
FRACTIONS 

ASSIGNMENT 78 

The words Denominator, Numerator^ Term, etc., mean the 
same in algebra as in arithmetic. This is explained in §97. 

It is doubtful, however, if the Rules of Signs are as thor- 
oughly understood. These are explained in §98 and deserve 
your serious consideration. Do not proceed with the solution 
of fractional problems until you understand the application 
of these rules. 

Solve the following exercises under §98: 2, 3, 7, 8, 9, 14, 
17, 19, 23, 25, and 27. 

ASSIGNMENT 79 

The rule for reducing a fraction to its lowest terms is given 
at the bottom of page 166. Its application to several prob- 
lems is also shown. Simply remember that all you have to do 
is to change both the numerator and denominator of the frac- 
tion into their respective factors and cancel the factors which 
are common to both. 

Solve the following exercises on page 167 : 4, 9, 11, 14, 18, 
20, 21, 23, 29, and 32. 

ASSIGNMENT 80 

Solve exercises 34, 35, 38, 39, 41, and 42 on page 168. 

ASSIGNMENT 81 

Study carefully the definitions, explanations, and illustra- 
tive examples under §100. Understand thoroughly what the 
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terms Integral Expression, Fractional Expression, and Mixed 
Expression mean. 

Learn the rule at the top of page 169 and solve the follow- 
ing exercises on the same page: 4, 7, 10, 16, 17, 21, 22, 24, 
and 25. 

ASSIGNMENT 82 

Study the rules, explanations and illustrations under §101, 
learn the rule on page 170 and apply it to the solution of 
exercises 2, 4, 7, 10, 12, and 13. 

Study the Note just preceding the exercises. 



ASSIGNMENT 83 

Study all explanations and illustrations under §102. Un- 
derstand that equivalent means ''equal in value.'' You will 
find here an opportunity to apply your knowledge of lowest 
common multiple to the denominators of the fractions. 

Solve the following exercises: 8, 10, 12, 14, 18, 20, and 21. 

Study the following solution of exercise 7 to refresh your 
memory as to the methods which you previously used in 
arithmetic. 

The problem is to reduce to equivalent fractions having the 
least common denominator, i, f , ^, ^. 

The L. C. M. of 2, 5, 16, and 12 is 240. 

Then \-iihi- m> i\ = m> and ^^ = H*. 

ASSIGNMENT 84 

The Addition and Subtraction of Fractions is one of the 
most important processes considered during the progress of 
algebra study. 

A mistake which commonly occurs and which you should 
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seek to avoid is that of forgetting to write down the common 
denominator after the sum or difference of the numerators 
has been found. 

Study very carefully the examples which have been solved 
for your benefit on page 173, learn the rule at the bottom of 
the page and solve the following exercises on page 174 : 3, 7, 
9, 12, 15, 16, and 22. 

ASSIGNMENT 86 

Solve the following exercises on pages 174 and 175 : 25, 27, 
30, 31, and 34. 

ASSIGNMENT 86 

Solve exercises 39 and 40 on page 175 and exercises 42 and 
45 on page 176. 

ASSIGNMENT 87 

You will remember that in arithmetic when you wishe(i to 
change 3^ (a mixed number) to an improper fraction, all you 
did was to multiply 3 by 2 and add the 1 to obtain the 
numerator of the improper fraction. You used the same 
denominator as in the fractional part of the mixed number 
and your result was |. 

If you will study the solved example under §104 you will 
see that exactly the same process is used. Study this care- 
fully. 

Learn the rule at the bottom of page 176 and solve the 
following exercises : 1, 5, 9, 14, 15, and 16. 

ASSIGNMENT 88 

When you are called upon to multiply fractions use the 
process of cancellation as much as possible. This will save 
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you much extra work and time. If the example at the top 
of page 178 was written (after factoring), 

(a+b) + i2a—-b) (a — h)+i3a + 2b) 
(2a; + 6) + (a—b) ^ (2a— b) + (a + 36) 

instead of as it is it would not be possible to cancel out the 
(a — b) and (2a — b). Why is this ? 

Learn the rule at the bottom of page 177 and solve the 
following exercises on page 178 : 5, 12, 15, 21, 23, 25, and 26. 



ASSIGNMENT 89 

Solve the following exercises on page 179 : 29, 32, 34, 35, 
and 38. 



ASSIGNMENT 90 

When mixed and fractional expressions are to be multiplied, 
(§106), change the mixed expressions to fractional form and 
proceed as in the previous assignment. 

Study the example which is worked out above the exercises 
on page 180 and as soon as the method is understood solve the 
following problems : 1, 5, 8, 10, 13, and 14. 

ASSIGNMENT 91 

When you multiply a fraction by an integral expression 
about all you need to remember is that the numerator of the 
fraction is multiplied by the integer, the denominator remain- 
ing the same. 

Q,,ll. ,, 9X11 99 

9 X -Q- IS the same as — ^ — * o~ 

The example which is worked shows how the integral ex- 



ASSIGNMENT MANUAL OF ALGEBRA 31 

pression may be considered a fraction with a denominator of 
1 and then the rule for the multiplication of fractions applied. 
Study this and then solve the following exercises : 5, 7, 9, 11, 
and 14. 



ASSIGNMENT 92 

Solve exercises 16, 18, 20, 22, and 24 on page 182. 

ASSIGNMENT 93 

About the only thing you need to remember when you are 
required to divide one fraction by another is invert the divisor 
and multiply. 

^-r- f is the same as^ X I = A* 

Learn the rule at the bottom of page 182, study the illus- 
trative example at the top of page 183, and solve the following 
exercises on page 183 : 8, 9, 10, 13, 16, and 19. 

ASSIGNMENT 94 

Solve the following exercises on page 184: 22, 24, 27, 29, 
and 30. 

ASSIGNMENT 96 

The solution of complex fractions requires that he who 
attempts to solve them shall work with unusual care. The 
processes are the same as used when solving any fractions. 
About the only difference is that more of the same processes 
are used in one problem than in a simple fraction. 

Study the following solution. As soon as you think you 
understand it, close the book and see if you can do it. Begin 
by simplifying the very last denominator. 
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Reduce to simplest form 2a — 1 * 



2o — 1- 



a — 1 



l + o 



2- 


o- 


a 
a 


^n 1 


1 + a 
a — 1 


— ^(Ji ± 


2- 


a 


= 2o — 1- 
-2a — 1- 


a + a' — a 

1 + a 
a — 1 


2- 


a* 
a — 1 


2a 


' — a — a' 


= 2a — 1- 


a"* 


a^ 
(«-l) 



a^ — a 

a (a — 1) 
= 2a — l — a 
= a — 1 

If you can solve the above problem without help you should 
be able to do those exercises given on page 185. Study it 
thoroughly and then do exercises 3, 6, 7, 10, and 11 on page 
185. 

ASSIGNMENT 96 

Solve exercises 14, 17, 20, and 21 on page 185. In addition, 
simplify to its lowest terms : 



1 + 



1 


+ 


l-\-A] 


1 — 3^ 


1- 


-3 


l + A 


1 — 3^ J 



r^ 



n+A 



1—3 



1—34 



The answer is A, 
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Note : It is the opinion of the author of this manual that 
at this point several days should be devoted to the solution of 
general fractional problems. Excellent ones are given on 
pages 186, 187, and 188 and many more may be obtained from 
college entrance examination papers. 



CHAPTER X 
FRACTIONAL EQUATIONS. PROBLEMS. FORMULAE 

ASSIGNMENT 97 

Be sure that you understand what a fractional equation 
is and what is meant by the clearing of fractions. When you 
clear of fractions the denominators of the fractions do not 
appear in the cleared equation. Don't forget this. 

There is a note at the bottom of page 190 which you must 
not only read but must remember. 

Do the following exercises on page 190: 2, 4, 8, 15, 18, 
and 20. 

ASSIGNMENT 98 

Solve the following exercises on pages 191 and 192: 23, 
27, 30, 35, 37, 38, and 42. 

ASSIGNMENT 99 

Before you can obtain the answer to a literal equation you 
know, of course, that from the problem as stated you must 
be able to determine what is to be found and also sufficient 
data to permit the formation of an equation. 

You should now be able to solve fractional equations. What 
you need to do in order to cope successfully with the problems 
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of this type is to think. These solutions afford an excellent 
opportunity for you to test your ability to apply your knowl- 
edge of the principles of algebra to practical solutions. 
Solve problems 2, 5, 7, 9, 11, and 13 under §112. 

ASSIGNMENT 100 
Solve problems 15, 17, 19, 21, 23, and 25 under §112. 

ASSIGNMENT 101 
Solve problems 27, 29, 31, 33, and 35 under §112. 

ASSIGNMENT 102 

Literal equations as discussed under §113 are solved in 
the same way as those from which a numerical answer was 
obtained. A study of the solved example on page 197 will 
show you that this is so. 

Solve the following exercises under §113 : 2, 4, 6, 8, and 11. 

ASSIGNMENT 103 

Solve the following exercises under §113: 13, 14, 17, 19, 
23, 29, and 33. 

ASSIGNMENT 104 

Under "Supplementary Exercises" on page 202 solve 
exercises 1, 3, 5, 8, and 9. 

ASSIGNMENT 105 

On pages 203, 204, and 205, solve exercises 10, 13, 18, 22, 
25, and 28. 

Note: It is the author's opinion that several recitations 
should now be devoted to a General Review with perhaps a 
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test or two. The students should be required to solve several 
problems taken from college entrance examination papers. 
The student should be thrown on his own resources as much 
as possible. 



CHAPTER XI 
FBOPOBTION. VARIABLES 

ASSIGNMENT 106 

Study all definitions and explanations in sections 114 and 
115. If you have studied as you should you should be able 
to define Ratio, Antecedent, Consequent, Proportion, Terms 
of a Proportion, Means, and Extremes. Close your book 
after you think you have studied suflSciently to master the 
meaning of these words, and see if you can define them. 

Solve the following exercises in §114 : 2, 5, 7, 12, 14, and 19. 

Under §115 do exercises 3, 6, 8, 11, 13, and 15. 

ASSIGNMENT 107 

Study §116. Can you define and illustrate the meaning of 
Mean Proportional, Third Proportional, and Fourth Propor- 
tional? 

Solve exercises 1, 5, 7, 9, 10, 17, and 21 on page 210. 

Note : The remainder of this chapter should be covered by 
a short series of lectures by the instructor. It is not intended 
that the student should obtain a complete understanding of 
the subject of Ratio and Proportion in connection with 
algebra study because it will be much more fully discussed 
when the course in Plane Geometry is pursued at a subsequent 
period. 

Two or three days devoted to lectures on the matter pre- 
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sented in this book with an accompanying assignment of a 
few problems to be done outside of class should give the 
student about as much of an understanding of Batio and 
Proportion as he needs to have at this particular period of 
his progress in mathematics. 



CHAPTER XII 

SYSTEMS OF LINEAR EQUATIONS 

(Sometimes CaJIed Simultaneous Equations) 

Understand what Simultaneous Equations are before 
attempting their solution. Note that they may be solved by 
several different methods. These will be discussed separately. 

ASSIGNMENT 108 

The unknown values of the problems of this assignment 
are to be solved by Elimination by either addition or sub- 
traction. To illustrate the process we will solve exercise 3 on 
page 232. 

We have i--- — ^"^ (1) 



J2x — 2/ = 5. 
|5x — 2i/ = 14. 



(2) 



We must eliminate either x or y. We will eliminate y. 
To do this we can multiply (1) by 2 and then subtract (2) 
from (1). Doing this we have 

4:X — 2y^ 10. 
5a; — 2t/ = 14. 
Subtracting, — x = — 4. 
or x = 4i. 
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To obtain the value of y we substitute the value of x in 
either of the original equations. Suppose we use (1). 

Then 16 — 2i/ = 10. 

— 2i/ = — 16 + 10. 

— 2i/ = — 6. 

2/ = 3. 

Are these answers correct ? To determine whether they are 
or not, we may substitute the found values of x and y (4 and 
3) in the original equations. If they satisfy the equations 
they are correct. 

Substituting in (1) we have 8 — 3 = 5. 
Substituting in (2) we have 20 — 6 = 14. 
This proves that the values are correct. 

Solve exercises 1, 5, 7, and 9 under §126. 



ASSIGNMENT 109 

Solve exercises 11, 13, 15, 17, and 19 under §126. 

When you do number 19, clear of fractions before you solve. 



ASSIGNMENT 110 

Study the method of elimination by Comparison as shown 
by the solved example at the bottom of page 233. Study the 
rule given at the bottom of the page and apply it to the 
solution of exercises 1, 3, 5, 7, and 9 on page 234. 



ASSIGNMENT 111 
Solve exercises 11, 13, 17, 21, and 23 on page 234. 



38 ASSIGNMENT MANUAL OF ALGEBRA 

ASSIGNMENT 112 

Study the method of elimination by Substitution as ex- 
plained under §128. The rule just preceding the exercises 
explains how this method is to be applied to the solution of a 
problem. Study this very carefully. 

Solve exercises 1, 3, 5, 7, and 9 on page 235 using this 
method. 

ASSIGNMENT 113 

Solve exercises 12, 13, 15, 21, and 23 on page 236 using the 
Substitution method. 

ASSIGNMENT 114 

Solve exercises 1, 3, 6, 8, 9, and 11 under "Miscellaneous 
Exercises" on page 236. Be sure to use all three methods 
during the progress of these solutions. 

ASSIGNMENT 115 
Solve problems 2, 4, 6, 8, and 10 on page 237. 

ASSIGNMENT 116 

Solve problems 12, 14, 16, 20, 24, and 26 on pages 238 
and 239. 

ASSIGNMENT 117 
Solve problems 30, 32, 36, 39, and 43 on pages 240 and 241. 

ASSIGNMENT 118 

The results of the exercises under §130 are literal instead 
of numerical. The usual methods of elimination may be used 
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here just as in problems from which a numerical answer is 
obtained but as a general thing the addition or subtraction 
method is employed. 

Study carefully the example solved above the exercises. 
As soon as you understand the method do the following exer- 
cises on page 242 : 1, 3, 5, 7, 9, and 11. 



ASSIGNMENT 119 
Solve exercises 14, 16, 18, 20, and 22 on page 243. 

ASSIGNMENT 120 

Study §131 to obtain an understanding of the terms, Incon- 
sistent and Equivalent equations. 

Also study §132 to find out how you may solve simultaneous 
equations graphically. Note that the graph of each equation 
is a straight line. The point of intersection of the lines deter- 
mines the value of the unknown quantities. Study the expla- 
nation which accompanies the figure at the top of page 245. 

Supply yourself with a sheet of graph paper and solve 
graphically problems 1, 3, 6, and 8. 

ASSIGNMENT 121 

Take a piece of graph paper and solve exercises 14, 16, 18, 
and 20 on page 246. 

ASSIGNMENT 122 

Note carefully what is printed in italics under §133. Study 
the examples which are solved and solve exercises 1, 3, 5, and 8 
in the same manner. 
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ASSIGNMENT 123 
On page 248 solve exercises 11, 15, 17, and 19. 

ASSIGNMENT 124 

When three unknown quantities are present there are three 
equations. (See §134.) These three equations must be re- 
duced to two and the two equations to one before any unknown 
value can be found. A study of the solved example will show 
you how this is accomplished. 

Solve exercises 1, 3, 6, and 8 on page 250. 

ASSIGNMENT 126 

Study very carefully the following solution of exercise 9 
on page 250. As soon as you understand it proceed to solve 
exercise 11 in the same manner. In addition to this solve 
exercises 10, 13, 17, and 20. 

— -^ — -^ — = 19 
5 + 2 + 3 ^^• 

— — A I A^fi 
10 10 "^ 6 

— + - — --5 
4 + 5 15 " ^• 

r 6a + 156 + lOc = 570. (1) 
Clearing fractions we have i 6a— 66 + 10c = 360. (2) 

[l5a + 126— 4c = 300. (3) 

Subtracting (2) from (1), we have 6a + 156 + 10c = 570. 

6a— 66 + 10c = 360. 

216 = 210. 

6 = 10. 

To eliminate a from (2) and (3) we multiply (2) by 10 
and (3) by 4 and then subtract. 
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That gives us 60a — 606 + 100c - 3600. 
60a + 48&— 16c = 1200. 
Subtracting, — 108& + 116c = 2400. (4) 
Substituting the value of 6 in (4), — 1080 + 116c = 2400. 

116c = 3480. 
c = 30. 

To get the value of a, the values of 6 and c may be substi- 
tuted in either (1), (2), or (3). 

Suppose we take (1) . Then 6a + 150 -f 300 = 570. 

^a = 570 — 450. 
U = 120. 
a = 20. 

Note : When you ^olve exercise 10 do not clear of fractions. 



ASSIGNMENT 126 

Solve exercises 1, 3, 5, and 8 under "Supplementary Exer- 
cises" on page 253. 

ASSIGNMENT 127 

Note that on page 253 exercises 9, 10, 11, and 12 contain 
four unknowns. Note also that each system has four equa- 
tions. It is evident that these must be reduced to one equation 
before a solution can be obtained. Study the illustration and 
suggestions given below, after which solve problems 9, 11, and 
12 on page 253. 

Study this solution and apply the method to problem 9. 

Solve 



' x + y + u = %. 


(1) 


x + ij+z-7. 


(2) 


u + z + y == S, 


(3) 


X -}- U + z = 9. 


(4) 
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Adding, we have 3x + Su + 3y + 3z^S0. 

Or, x + u + y + z^lO. (5) 

Subtracting (2) from (5),w = 3. 
Subtracting (3) from (5), x = 2. 
Subtracting (4) from (5), y = l. 
Subtracting (1) from (5), 2? = 4. 

To solve a problem like 11 or 12 on page 253, you must 
reduce the four equations to three equations, containing three 
unknowns; the three equations to two equations, containing 
two unknowns ; and the two equations to one equation, contain- 
ing one unknown. 

For example, in problem 12, eliminate p from (1) and (2), 
then from (2) and (3), then from (3) and (4). Then elim- 
inate q from the three equations obtained, r from the two 
resulting equations and obtain a value for s. 

After one value is obtained, simply substitute back in the 
equations to obtain the other values. 

Understand that you do not necessarily have to eliminate 
p first. Another letter may be chosen. This is simply a 
suggestion. 

ASSIGNMENT 128 

Under ** Supplementary Exercises" on page 253 solve prob- 
lems 13, 15, and 17. 

CHAPTER XIII 
SQUARE BOOT. QUADRATIC SURDS 

ASSIGNMENT 129 

Study carefully the explanations, solved examples, and rules 
under §135. The five rules at the top of page 257 deserve 
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your special consideration. As soon as you are sure that you 
thoroughly understand these, solve the following problems on 
page 257 : 1, 4, 7, and 10. 

ASSIGNMENT 130 
Solve problems 14, 16, and 18 on page 258. 



ASSIGNMENT 131 

Study the following solution to find out how the square 
root of a quantity involving fractions is obtained. 
Find the square root of : 



16 + 



342 



A 



4B ' 2052 55«^255* 



A^ 
16 

16 



I^^ 


ZA^ 


A 


, 1 


4" 


1 ^- 


1 


'45 


■"205= 


5B» 


' 255* 


4 


' 25 


55=' 



Kf+4)+(- 



105» 



45^205^ 






A" A* 




45+ 46» 




.A'' A 1 
2 +5 55^ 


4« 
105* 


55» ' 255* 




4* 


A 1 




i05» 


55" ' 255* 



Find the square roots of the following expressions: 

3x^ ^ 
'2i/»+16i/* 



1 25 15a: 41x^ 
4 2/ * 4t/2 



3x 



Ans. — — — + 



x* 



y '41/^ 
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ASSIGNMENT 132 

Study carefully all of the explanations, rules, and illus- 
trative solutions under §136, and solve exercises 1, 8, 12, 15, 
and 20 on page 260. 

ASSIGNMENT 133 
Solve the following problems. 
Find the square root of : 

1. 44994.8944. Ans. 212.12. 

2. .0000879844. Ans. .00938. 
Find to three decimal places the square root of: 

3. §. Ans. .816+. 

4.Jv5"+6. Ans. 2.869+. 

ASSIGNMENT 134 

Learn the definitions on page 261 and all of the explana- 
tions, solved examples, and rules on page 262. As soon as 
you understand how a surd can be reduced to its simplest 
form, proceed with the solution of the following exercises 
under §139 : 8, 15, 21, 30, 37, 40, and 42. 

ASSIGNMENT 136 

Learn the rule given under §140 and apply it to exercises 
6, 10, 13, 20, 24, and 29. 
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ASSIGNMENT 136 

Learn the rule under §141 and apply it to exercises 8, 12, 
15, 24, 30, 33, and 36. 

ASSIGNMENT 137 

Study the explanations and illustrative problems under 
§142 and apply the methods indicated to the solution of exer- 
cises 2, 5, 11, 15, and 31 on page 266. 



ASSIGNMENT 138 

Solve problems 23, 25, 27, 29, and 30 on page 266. 

Note : The suggestion is made at this point that a day or 
two be devoted to an explanation by the instructor of the use 
of Imaginary and Complex numbers. These subjects are 
thoroughly covered during the second year of algebra study. 
Nevertheless, because of their relation to the general subject 
now under discussion it is not out of place to give some atten- 
tion to them here. 



CHAPTERS XIV and XV 
QUADRATIC EQUATIONS 

The instructor should so plan his work that he can devote 
some little time to a discussion of the rules and their applica- 
tion as indicated by the material contained in these two 
chapters. 

The opinion of the author of this manual is that the subject 
of quadratic equations is still considered a second year subject 
as far as a complete discussion of it is concerned; although 
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the present opinion seems to be in favor of devoting some 
time to a discussion of it as the first year's work draws to a 
close. Possibly the reason for this is that it is desired to form 
a sort of connecting link between first and second year algebra. 



CHA1>TER XVI 
EXPONENTS 

ASSIGNMENT 139 

Understand first of all what an Exponent is. You should 
know that when like factors are multiplied together, the 
exponent of the result is obtained by adding the exponents of 
the factors multiplied. 

a^ X (^^~^ X »""^^ = ^(n+n— i + n— 2) ^ flSn— 8^ 

Solve exercises 2, 5, 11, 14, 17, 19, and 21 under §156. 

ASSIGNMENT 140 

When like factors are divided the exponent of the quotient 
is obtained by subtracting the exponent of the divisor from 
that of the dividend. 

J 12 

A^ 

_. "p^6n — n _ W*n 






= X^"*"*"^^""^^™ — ^^ = J^m + 1— 2m + l _ ^2 — ^m 



X2m— 1 

Solve exercises 3, 6, 9, 14, 15, 17, 19, and 21 under §157. 
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ASSIGNMENT 141 

Study very carefully indeed the rule and solved problem 
under §158. As soon as you are sure that you understand the 
process solve exercises 1, 3, 5, 7, 9, 11, 13, 15, 17, and 19 on 
page 296. 

ASSIGNMENT 142 

Study carefully the rules and explanatory problems given 
under §159 and §160 and apply the principles involved to the 
solution of exercises 1, 3, 5, 7, 9, 11^ 13, and 15 under §161. 

ASSIGNMENT 143 

Learn the rule given under §162 and apply it to the solution 
of the following exercises at the bottom of page 297 : 1, 3, 5, 
7, 9, 11, 13, 15, 17, and 19. 

ASSIGNMENT 144 

Sections 163, 164, and 165 require serious study on your 
part. Your attention is especially directed to the proof under 
§164. After you understand this proof you will see that any 
quantity raised to the zero power equals 1. 

10« = 1. 

(a + ir^l. 
(« + 6 + c)« = l. 

4a;« + (3xy + l^^ « 4 + 1 + 1 = 6. Do you understand that 
this is so 1 Why is 1'* = 1 ? 

Apply the rules of sections 163, 164, and 165 to the solution 
of exercises 1, 3, 5, 7, 9, 11, 13 and 15. 

ASSIGNMENT 145 

Solve exercises 17, 19, 21, 23, 25, 27, 29, 31, 33, and 35 
under §165. 
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ASSIGNMENT 146 

Solve exercises 1, 3, 5, 8, 13 and 15 under ** Supplementary 
Exercises" on page 299. 

ASSIGJNMENT 147 
Solve problems 1, 4, 6, 9, and 10 on page 300. 

ASSIGNMENT 148 
Solve problems 13, 18, 22, 24, 26, 30, and 34 on page 301. 

ASSIGNMENT 149 

Solve problems 36, 39, 41, 44, 47, and 51 on page 302. 

ASSIGNMENT 150 
Solve problems 53, 55, 57, 59, and 61 on page 303. 



GENERAL REVIEW PROBLEMS 
(To Be Used As Desired) 

1. Simplify l — |l—[l— (1 — 1+^)]— a;}— a;. 
Ans. ic + 1. 



2. Simplify R — 1— B+1'\-[B — 1 — B — B — 1 — 
(l_E)_(i2_l)]. Ans. B — 2. 

3. Prove that [— 2 — (— 1) + (— 5)] + [(— 2) + 
(_!)_(_ 3)] + [3-(-2)-(-l)]«0. 
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4. Inclose the last four terms otu — 8v + 4w — Sx + ly in 
parentheses preceded by a minus sign. 

5. By how much does 2m [3m — 2 (m — 1 + 2m) ] exceed 
(m + 5) (4m — 3)4-7? Ans. Gm^ — 13m-t-8. 

6. Find the sum of (x + 8) (x + 2) and (x — 5y. Ans. 
2x^ + 41. 

7. Subtract (w — 1) (w + 5) from (w + 2y and add 
{w — 3) {w + 3) to the result. Ans. tu^. 

8. From (r-f« — x)a -f (r — S'\-x)c subtract (r-}-« — x)a — 
{r-\-s — x)c, Ans. 2cr. 

9. Show that 4a? + (a + 1)^ = (a — 1)^ + (2a + 1)^ — 1. 

10. Multiply x^ + t/* -f 2^ + 2iM/ — xz — yz hy x -{- y -{- z. 
Ans. af' + Sx^'y + Sxy^ + y^+zK 

11 Tvyr u- 1 ^"^ 3x , 1 , 2x8 a;2 ^1 

11. Multiply-g— 2- + ^by-3-+3— 2-+^-. 

A I5 5^ 53, 25. 5.1 
^«- T^ - -6-^ - 12 "^ + 24^- T'^+ 8- 

12. Add the quotient of («» — 1) h- (1^ — 1) to that of 
(«8 — 2E + l)-f-(E — 1). Ans. 2B^ + 2B. 

13. Showthat {l — Ss + s'y + s {1 — s) {2 — s) {3 — s) 
— 1.0. 

14. Divide a»— 3ad + (J»+ 1 by a"— ad — a + d^— d + 1. 
Ans. a + d -f 1. 

15. By how much does (mW + 3m^ + 2)^ exceed 2 (3m*n.* 
+ 2m^n^ + 6m7i) ? Ans. m^n^ + dm'n^ + 4. 

16. Factor (B + 2)^ — 7 (R + 2) + 12. 

17. Factor (a; + x)2 — 7 — 3 (a; + X + 1). Ans. {a + 
x — 5) {a + x + 2). 

18. Factor (m^ + m — 1)^ — (m* — m — 1)^ 
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19. Factor ex + % — dx — cz — cy -\- dz. Ans. (c — d) 

{x — y — z). 

20. Factor (c + d) {x" — 1) — (a; + 1) (c" — (P). Ans. 
(a; — 1 — c + d) (x + 1) (c + d). 

21. Factor {A — 2) (A — 4) (A — 3) — (4 — 2) + 

{A — 2) (A — 3). Ans. {A — 2)« {A — 4). 

22. Factor M* (M — 5) « + 2M (If* _ JIf — 20) + (Jlf + 4) =. 
Ans. (if — 2)*. 

23. Factor c» — 1 — 6*c + 6*. Ans. (c — 1) (c* + c + 
1 — 6''). 

24. Factor 2 P* + 128. Ans. 2 (D» + 4D + 8) (D* — 

. 4D + 8). 

25. Factor 2a^6*c*<Z — 2a&cdnm + 2a6*cmp — 26m%p. Ans. 
26 (a6c — m.») (acd -|- mp). 

26. Find the H. C. F. of m* — 8m, 6m» — 10m* — 4m, and 
(m* — 2m) ^ Ans. m, {rn, — 2). 

27. Find H. C. F. of 2P« + 5P* + IIP + 8 and 4P« — 
IIP* — 25P — 10. 

28. Find L. C. M. of 4if» + 4B* + Hi? — 7 and 6B» + E* — 
1, Ans. (2« — 1) (2B* + 3« + 7) (3fi* + 2« + 1). 



29. Showth.t(l-j3+4^)(^+l-^)- 



-1=0. 



30. Simplify 



8 



1 1 



1^72 jy 



L8 ^ iV*^iV^^ 



--T-- 


rl li 


iV 2 


IjV ^ 2 J 



Ans. 



2 + jy 

2 — N 



31. Solve 



1 — 2y^l^4y 1 — 32/ 



= 0. Ans. 0. 



32. Prove that 



35. 
36. 
37. 

38. 

39. 

40. 
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MN ^MN 



MN- 



1 
'MN 



^MN. 



33. Prove that the sum of any five consecutive numbers 
equals 5 times the middle one. 



34. If X « 2, 1/ = 3, and z 



-4, fin d the value Qf (3a; — z) 

(x^ + z^) ^/(^x + z) i^y — cg). Ans. 



2000. 



At what time between 8 and 9 o 'clock are the hands of a 
clock 5 minutes apart ? Ans. 38y\ min. after 8. 

What value of m will make (2m — 1) (6m + 5) = 
.(4m + 3) (3m — 1) ? Ans. — 2. 

By what must a* + 2a^ + 3a^ + 4a + ^ be divided to 
give a quotient of a^ + 4a + 14 and a remainder of 44a + 
47? Ans. a^ — 2a — 3. 



Solve for $: 

(s — a) {s + b) — (s + a) {s — b) —2 {a — b) 

Ans. — 1. 



0. 



Solve for ninl^ {n — 1) (a — Z) + a. 
Solve \x-\- z^ 10. Ans. a; = 8. 



Ans. 0. 



41. Solve 



42. Solve 



1/ + 2; = 3. 1/ = 1. 




X + 2/ = 9. = 2. 




'a + 6 + d = 24. Ans. a = 7. 




a + 6 -j- c = 25. 6 = 8. 




a + d + c = 26. c = 10. 




5 + d+c = 27. d = 9. 




't* + 2 + 3i/ + 2a; = 13. Ans. 


x = 3. 


3a; + 4^ — 22; — w = 15. 


i/ = 2. 


4a; — 5i/ + 2w + 32; = 5. 


2 = 1. 


3a; — 42; — 51/ — 3w = — 5. 


tt = 0. 
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43. 


Solve 


■ 2y — x~3 2/ — 2a! — 3 Ans. x = 31. 
* 4 3 y = — 55. 






^ 2j/ — 4x + 9 4y — 3x — 3 




[^ 3 4 


44. 


Solve 


m n 

'^ \ y -1 \ X Ana X u *"** 




n ^ m ' ^ m — mn + n 


45. 


Solve 


\ X y 




[a — 6*'a + 6 c^ — V y^a — h. 



46. Expand (al — 2 f o )•. Ans. a* — 12aV- + 60al — 
I6O0I + 240a I — 192a V+ 64a*. 



t+tV2-+^-^v8: 



47. Simplify J 

4 — 

Ans. -g- V 3 — V 2. 

48. Solve (ax — fty = 2 — h\ Ans. a; == y = a + &• 

[ay — bx^ a^ — b\ 

49. Find the square root of yl + yi — 4i/t + 4i/ + 2i/i — 
4yt. 

50. SimpUfy/ /l _ ym , /l + V^V . i. /I 

l\ 2^+\ 2 /' • l+Vl—w. 

51. What is the square root of a (a»— 4) +1—2^2 (2ar-3) ? 

3 V2~+ 2 V3" 



52. Find the decimal places the value of 
Ans. 3.254 +. 



3V3 — 2V2 
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53. Is the expression m*y+2m»y+m2y+2my+2+m-2y a per- 
feet square ? 

54: If a—i = 6""^ and 61 = 4, find the numerical value of a. 
Ans. |. 

55. Show that ft~i_^-i X ^^^^, -a. 



